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Description 

BACKGROUND OF THE INVENTION 
1 . Field of the invention 
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[0001] The present invention relates to an ink-jet recording material, particularly to an ink-jet recording material that 
has photo-like high glossiness, is excellent in ink-absorption property, and is improved in preservability after printing 
and an ink-jet recording method. y w a " 



2. Prior art 



[0002] As a recording material to be used for an ink-jet recording method, it has been known a recording material 
which comprises an ink-receptive layer made of a hydrophilic polymer or a porous ink-receptive layer containing a 
pigment such as amorphous silica, etc. and a hydrophilic polymer, being provided on a support such as a usual paper 
or the so-called ink-jet recording sheet. 
[0003] There have been proposed recording materials obtained by coating a silicon-containing pigment such as 
silica, etc., with an aqueous binder onto a paper support as disclosed in, for example, Japanese Provisional Patent 
Publications No. 51 583/1 980, No. 1 57/1 981 , No. 1 07879/1 982, No. 1 07880/1 982, No. 230787/1 984, No 1 60277/1 987 
No. 184879/1987, No. 183382/1987, No. 11877/1989, No. 21508/1991, No. 67986/1 992 and the like ' 

Er/ltS'J J T^r Q a r n i ! l PUb,iCati0n N °- 56552/1991 ' Ja P anese Provisional Patent Publications No. 
188287/1990, No. 13272B/1996, No. 81064/1998, No. 119423/1998, No. 175365/1998, No 193776/1998 No 
203006/1998, No.217601/1998, No.20300/1 999, No. 20306/1999 and No. 34481/1999. and the like, there have 'been 
disclosed ,nk-jet recording materials using synthetic silica fine particles prepared by a gas phase process (hereinafter 
referred to as fumed silica"). Ultrafine particles having an average particle size of the primary particle of 30 nm or less 
particularly fumed silica have characteristics that they give a recording material having good ink absorption property 
and high glossiness. In recent years, a recording sheet having characteristics like photography has earnestly been 
desired. Record.ng materials in which an ink-receptive layer mainly comprising fumed silica had been coated on a 
water-resistant support such as a polyolefin resin-coated paper (a polyolefin resin such as polyethylene, etc is lami- 
nated on the both surfaces of paper) and a polyester film have been proposed 

[0005] A paper support which has conventionally been used in general has itself a role of an ink-receptive layer 
However different from a paper support, the water-resistant support such as a polyolefin resin-coated paper etc' 
cannot absorb ink so that it is important that an ink-receptive layer provided on the support has a high ink absorption 
property whereby rt is necessary to heighten voids of the ink-receptive layer. Accordingly, to prepare a recording sheet 
using a water-resistant support, it is necessary to increase an amount of the fumed silica to be coated, and further to 
reduce a ratio of a binder to the fumed silica. 

[0006] However, in ink-jet recording materials having high voids using ultrafine particle fumed silica, whereas its ink- 
absorption property is extremely excellent, there are problems that its light resistance is poor or a printed image likely 
discolors dunng preservation after printing. That is, in a recording medium having a void layer of fumed silica a problem 
of poor light resistance, particularly a problem of likely causing discoloration due to a minute amount of a gas in air is 
not yet sufficiently resolved. s 

[0007] Compounds which have been known as an agent for preventing discoloration due to a minute amount of a 
gas era light resistance-improving agent cannot improve both of gas resistance (an effect of preventing discoloration 
due to a minute amount of a gas) and light resistance simultaneously when they are added to a porous ink-receptive 
layer comprising ultrafine silica particles since there is an effect of preventing discoloration due to a minute amount of 
a gas but light resistance becomes poor, or else gas resistance becomes poorwhile light resistance is improved Thus 
it is the present status that there is little compound which improves both of gas resistance and light resistance simul- 
taneously. 

[0008] In Japanese Provisional Patent Publication No. 25796/1996, there is disclosed that gas resistance can be 
improved by adding a compound such as a thiourea derivative, etc. , to a porous ink-receptive layer comprising pseudo- 
boehmite. Gas resistance is certainly improved with a great extent when thiourea is added to the porous ink-receptive 
ayer comprising ultrafine silica particles, and light resistance is also improved with a certain extent. However the 
thiourea derivatives are supposed to have bad effects on human body so that its use is limited 
[0009] In Japanese Provisional Patent Publication No. 31 4882/1 995, there is disclosed that gas resistance can be 
improved by adding a compound such as a dithiocarbamate, etc., to a porous ink-receptive layer comprising pseudo- 
boehmite. However, even when dithiocarbamic acid is added to the porous ink-receptive layer comprising ultrafine 
silica particles, gas resistance is not improved and light resistance becomes worse 

[0010] In Japanese Provisional Patent Publication No. 314881/1995, there is disclosed that yellow discoloration at 
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the time of contacting with a polyvinyl chloride film can be prevented by adding a urea derivative, a semicarbazide 
derivative, a carbohydrazide derivative or a hydrazine derivative to a porous ink-receptive layer comprising pseudo- 
boehmite. However even when urea is added to the porous ink-receptive layer comprising ultrafine silica particles, 
both of gas resistance and light resistance can be hardly improved. 
5 [0011] Also, in Japanese Provisional Patent Publication No. 154989/1986, there is disclosed that light resistance 
can be improved by adding a hydrazide series compound to an ink-receptive layer comprising synthetic silica, but there 
is no description to improve gas resistance. 

SUMMARY OF THE INVENTION 

10 

[001 2] Accordingly, an object of the present invention is to provide a material for an ink-jet recording that has photo- 
like high glossiness, high ink-absorption capacity and high water resistance, and is improved in preservability. 
[0013J The above objects of the present invention can be accomplished by an ink-jet recording material which com- 
prises a water resistant support, and a porous ink-receptive layer containing inorganic fine particles having an average 
15 particle size of a primary particle of 30 nm or less provided on the support, wherein said ink-jet recording material 
contains at least one hydrazine compound. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 [0014] The preferred ink-jet recording material of the present invention is characterized in that it can absorb ink in 
voids in the film formed by fumed silica, and in order to realize high ink-absorption capacity, it is necessary to increase 
a void volume. Therefore, it is necessary to coat a relatively large amount of the fumed silica on the support, and when 
a hydrophilic binder is used, its amount is preferably reduced to increase the voids (or a void ratio). 
[0015] The fumed silica with ultrafine particles to be preferably used in the present invention is preferably added to 

25 an ink-receptive layer in an amount of 8 g/m 2 or more, more preferably in the range of about 10 to 30 g/m 2 . If the 
amount is less than the above range, ink-absorption capacity is deteriorated. An amount of the hydrophilic binder is 
preferably in the range of 10 to 40% by weight based on the amount of the fumed silica fine particles. By decreasing 
the ratio of the hydrophilic binder as mentioned above, ink-absorption capacity is improved but water resistance, and 
light resistance and gas resistance after printing are likely deteriorated. The present invention satisfies these properties 

30 simultaneously. 

[0016] In the present invention, the fumed silica fine particles are preferably contained in an ink-receptive layer as 
a main component. That is, an amount of the inorganic (or fumed silica) fine particles is preferably 50% by weight or 
more,, more preferably about 60% by weight or more, further preferably about 65% by weight or more based on the 
total weight of the whole solid components in the ink-receptive layer. 

35 [0017] Fumed silica to be used in the present invention is also called to as the drying method silica relative to the 
wet type method, and it can be generally prepared by a flame hydrolysis method. More specifically, it has been known 
a method in which silicon tetrachloride is burned with hydrogen and oxygen. In this method, silanes such as methyl 
trichlorosilane, trichlorosilane, etc., may be used alone in place of silicon tetrachloride or in combination with silicone 
tetrachloride. The fumed silica is commercially available from Nippon Aerosil K.K. (Japan) under the trade name of 

^o Aerosil, and K.K. Tokuyama (Japan) under the trade name of QS type, etc. 

[0018] An average particle size of the primary particles of the inorganic fine particles, particularly fumed silica to be 
used in the present invention is less than 30 nm. Preferably those having an average particle size of the primary 
particles of 3 to 20 nm and a specific surface area measured by the BET (Brunauer-Emmett-Teller) method of 200 m 2 / 
g or more are used. The BET method herein mentioned means one of methods tor measuring a surface area of powder 
material by a gas phase adsorption method and is a method of obtaining a total surface area possessed by 1 g of a 
sample, i.e., a specific surface area, from an adsorption isotherm. As an adsorption gas, a nitrogen gas has frequently 
been used, and a method of measuring an adsorption amount obtained by the change in pressure or a volume of a 
gas to be adsorbed has most frequently been used. Most frequently used equation for representing isotherm of poly- 
molecular adsorption is a Brunauer-Emmett-Teller equation which is also called to as a BET equation and has widely 

so been used for determining a surface area of a substance to be examined. A specific surface area can be obtained by 
measuring an adsorption amount based on the BET equation and multiplying the amount with a surface area occupied 
by the surface of one adsorbed molecule. 

[0019] In the present invention, as the hydrophilic binder to be preferably used with the fumed silica with ultrafine 
particles, conventionally known various binders can be used, and a hydrophilic binder which has high transparency 
55 and gives high permeability is preferably used. For using the hydrophilic binder, it is important that the hydrophilic 
binder does not clog the voids by swelling at the initial stage of permeation of ink. From this point of view, a hydrophilic 
binder having a relatively low swellability at around the room temperature is preferably used. A particularly preferred 
hydrophilic binder is a completely or partially saponified polyvinyl alcohol or a cation ic-modified polyvinyl alcohol. 
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[0020] Among the polyvinyl alcohols, particularly preferred is partially or completely saponified polyvinyl alcohol hav- 
ing a saponification degree of 80% or more. Those having an average polymerization degree of 200 to 5 000 are 
preferably used. 

[0021] Also, as the cationic-modified polyvinyl alcohol, there may be mentioned, for example, a polyvinyl alcohol 
having a primary to tertiary amino groups or a quaternary ammonium group at the main chain or side chain of the 
polyvinyl alcohol as disclosed in, for example, Japanese Provisional Patent Publication No. 10483/1986. 
[0022] In the present invention it is preferred to use, in combination with the hydrophrlic binder, a cross-linking agent 
(film hardening agent) of said binder. Specific examples of the cross-linking agent may include an aldehyde type com- 
pound such formaldehyde and glutaraldehyde; a ketone compound such as diacetyl and chloropentanedione- bis 
(2-chloroethylurea)-2-hydroxy-4,6-dichloro-1 ,3,5-triazine, a compound having a reactive halogen as disclosed in U.S. 
Patent No. 3,288775; divinylsulfone; a compound having a reactive olefin as disclosed in U S Patent No 3 635 718* 
a N-methylol compound as disclosed in U.S. Patent No. 2,732,316; an isocyanate compound as disclosed inU S.' 
Patent No. 3,103,437; an aziridine compound as disclosed in U.S. Patents No. 3,017,280 and No 2 983 61V a car- 
bodiimide type compound as disclosed in U.S. Patent No. 3,100,704; an epoxy compound as disclosed in U.S.Patent 
No. 3,091 ,537; a halogen carboxyaldehyde compound such as mucochloric acid, a dioxane derivative such as dihy- 
droxydioxane, an inorganic cross-linking agent such as chromium alum, zirconium sulfate, boric acid and a borate 
and they may be used independently or in combination of two or more. Among these, boric acid and a borate are 
particularly preferred. 

[0023] According to the preferred embodiment or the present invention, water resistance and preservabilily after 
printing can be markedly improved by containing a hydrazine compound in the ink-receptive layer having a surface pH 
of 3 to 6, preferably 3 to 5.5 in combination with the fumed silica. 

[0024] According to the another preferred embodiment of the present invention, water resistance and preservability 
after printing can be further markedly improved by containing a cationic compound and a hydrazine compound in the 
mk-roccptivo layer having a surface pH of 3 to 6, preferably 3 to 5.5 in combination with the fumed silica. 
[0025] The hydrazine compound to be used in the present invention is preferably represented by the following formula 



30 pi p3 



N— N (1) 

wherein R 1 to R 4 each independently represents a hydrogen atom, a substituted or unsubstituted aliphatic group, 
an aromatic group, a heterocyclic group, a carbonyl group, a sulfonyl group, a sulfoxy group, a phosphoryl group or 
an iminomethylene group, each of which may be bonded to form a ring, or may form a polymer. 
[0026] As the above-mentioned substituent, there may be mentioned, for example, an alkyl group, an aryl group a 
heterocyclic group, an alkoxy group, an amino group, a hydrazino group, a carbonyl group, a carbamoyl group and 
the like, and these substituents may be further substituted by at least one of the other substituent(s). 
[0027] Among the hydrazine compounds, those having at least one substituted or unsubstituted carbonyl group or 
sulfonyl group as at least one of Ri to R 4 are particularly preferred. As the hydrazine compound to be used in the 
present invention, the following compounds can be exemplified. 



(1) H 3 C~^^-NHN!+-CH 

O O 

(2) H 3 C-^^-NHNr+-C-C-OC 2 H 5 
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( 3 ) H2NHN-C-C-NHNH2 



? ? 

(4) H2NHM-C-C-NHCHrCH-(pH2 

OH OH 



? 




(5) H2N-NH-J— ^^-O-^^-J-NH-NHz 



(6) H 3 C-\QJ7-|-NH--N(CH3)2 



? 

(7) H 3 C-|-NH-N(CH 3 )2 



0 0 

(8) H3C-^-J-N-C-N-N(CH3) 2 



(9) (CH 3 ) 2 N-NH 2 



0 0 

(10) (Cj)— NHNH-C-C-NH(CH2)30H 



(11) ^^—NHNHCH 
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(12) H2NNH-C-C-NH(CH2>2N(CH3)2 



NU r 0y 



(13) ^Nd^^s^NHNHz 



(14) NHz-Nht-^-<CH^-f-NH-NH2 



9 

20 (15) HzNHC-NHNHz 

? 

2S (16) H2NHN-C-NHNH2 



? 

30 (17) C2H5— C— NHNH2 



O 

(18) H 3 C-C-NHNH-^^ 



(19) C4H9 — NH— C— IMHNH2 



55 



(2 0) (^y~ NHCNHNHz 



? ? 

(21) H 3 C-C-NHNH-C-CH 3 
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(22) CsHif-C-NHNH-C-CsHu 



9 

(23) C7H1 ff-C-NHN(CH3) 2 



9 

(24) C17H3S — C— NHNH— C 

NH2 



(25) NHNH— C— C11H23 

9 9 9 9 

(26) CH3~C-NH-[-NHC-(CH2^C-Nh3-NH-C-CH3 



9 9 

(27) (CH3)2NNH-C-NhKCH^r-NH-C-NHN(CH3) 2 



(28) (CH3)2NNH-?-NH-^-CHr-^^-NH-?-NHN(CH3)2 



(29) (CH3) 2 NNH-^-NH^Hz^NH^-N-?-NH-^CH276NH-?-NHN(CH3) 2 

(CH2) 6 
NH 

NH 

N(CHa) 2 
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(3 0) -£CHr-CHV- 

9-0 

NHNH2 
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(3 1) -fCH2-CHV- 
<j>0 O 
NHNH-^ 

[0028] An amount of the hydrazine compound to be used in the ink-receptive layer of the present invention is pref- 
erably about 0.1 to 50 mmol/m 2 , more preferably about 0.2 to 20 mmol/m 2 . 

[0029] As the calionic compound to be preferably used in the present invention, there may be mentioned, Tor example, 
a cationic polymer and a water-soluble metallic compound. As the cationic polymer to be used in the present invention,' 
there may be preferably mentioned polyethyleneimine, polydiallylamine, poryallylamine, polyalkylamine, as well as 
polymers having a primary to tertiary amino group or a quaternary ammonium group as disclosed in Japanese Provi- 
sional Patent Publications No. 20696/1984, No. 33176/1984, No. 33177/1984, No. 155088/1984, No. 11389/1985, No. 
49990/1985, No. 83882/1985, No. 109894/1985, No. 198493/1987, No. 49478/1988, No. 115780/1 988 ' No 
280681/1988, No. 40371/1989, No. 234268/1994, No. 125411/1995 and No. 193776/1998, etc. An average molecular 
weight (Mw) of these cationic polymers is preferably 5,000 or more, more preferably in the range of 5,000 to 1 00.000. 
[0030] In the ink-jet recording material of the present invention, high light resistance and gas resistance which cannot 
be accomplished by increasing amounts of the respective components can be accomplished by using a dicyandiamide 
resin in combination with the hydrazine compound. 

[0031] As the dicyandiamide resin, there maybe mentioned, for example, dicyandiamide polyalkylene polyamine 
condensate, dicyandiamide formalin condensate and the like, and it may be commercially available under the trade 
names of Neofix RP-70Y available from Nicca Kagaku K.K., Japan, Jetfix 20 available from Satoda Kako K.K., Japan, 
Sanfix 70 available from Sanyo Kasei K.K., Japan, Nikaflock D1000 available from Nippon Carbide K.K., Japan, Jetfix 
1 05 available from Satoda Kako K.K., Japan, and the like. 

[0032] An amount of these cationic polymers is preferably about 0.1 to 20% by weight, more preferably about 1 to 
1 0% by weight based on the amount of the inorganic fine particles. 

[0033] The water-soluble metallic compound to be used in the present invention may include, for example, a water- 
soluble polyvalent metallic salt. As such a salt, there may be mentioned a water-soluble salt of a metal selected from 
the group consisting of calcium, barium, manganese, copper, cobalt, nickel, aluminum, iron, zinc, zirconium, titanium, 
chromium, magnesium, tungsten, and molybdenum. More specifically, such a water-soluble metallic compound may 
include, for example, calcium acetate, calcium chloride, calcium formate, calcium sulfate, barium acetate, barium sul- 
fate, barium phosphate, manganese chloride, manganese acetate, manganese formate dihydrate, ammonium man- 
ganese sulfate hexahydrate, cupric chloride, copper (II) ammonium chloride dihydrate, copper sulfate, cobalt chloride, 
cobalt thiocyanate, cobalt sulfate, nickel sulfate hexahydrate, nickel chloride hexahydrate, nickel acetate tetra hydrate [ 
ammonium nickel sulfate hexahydrate, amide nickel sulfate tetrahydrate, aluminum sulfate, aluminum sulfite, aluminum 
thiosulfate, poly-(aluminum chloride), aluminum nitrate nonahydrate, aluminum chloride hexahydrate, ferrous bromide, 
ferrous chloride, ferric chloride, ferrous sulfate, ferric sulfale, zinc bromide, zinc chloride, zinc nitrate hexahydrate, zinc 
sulfate, zirconium acetate, zirconium chloride, zirconium oxychloride octahydrate, zirconium hydroxychloride, chromi- 
um acetate, chromium sulfate, magnesium sulfate, magnesium chloride hexahydrate, magnesium citrate nonahydrate, 
sodium phosphorus wolframate, tungsten sodium citrate, dodecawolframatophosphate n hydrate, dodecawolframato- 
silicate 26 hydrate, molybdenum chloride, dodecamolybdatephosphate n hydrate, etc. 

[0034] In the present invention, a water-soluble aluminum compound or a water-soluble compound containing an 
element of Group 4A (Group 4) of the periodic table is particularly preferably used. The water-soluble aluminum com- 
pound may include, for example, aluminum chloride and its hydrate, aluminum sulfate and its hydrate, aluminum alum, 
etc. as an inorganic salt thereof. Moreover, there is a basic poly(aluminum hydroxide) compound which is an inorganic 
aluminum-containing cationic polymer. Of these, a basic poly(aluminum hydroxide) compound is particularly preferably 
used. 
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[0035] The above-mentioned poly(aluminum hydroxychloride) compound is a water-soluble poly(aluminum hydrox- 
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ide) a main component of which is represented by the following formula (2), (3) or (4), and which contains a polynuclear 
condensed ion which is basic and a polymer in a stable form, such as [AletOH)^) 34 , [A^OH^o] 4 *. [AI 13 (OH) 34 ] 5+ t [Al 21 
(OH) 60 P\ etc. 

[AI 2 (OH) n CI 6 . n ] m (2) 



10 



15 



20 



30 



[AI(OH) 3 ] n AICI 3 (3) 

Al n (OH) m CI {3n . m) 0<m<3n (4) 

[0036] These water-soluble aluminum compounds are commercially availablefrom Taki Chemical, K.K., Japan under 
the trade name of poly(aluminum chloride) (PAC, trade name) as a water treatment agent, from Asada Chemical K.K., 
Japan under the trade name of poly(aluminum hydroxide) (Paho, trade name), from K.K. Riken Green, Japan under 
the trade name of Pyurakemu WT (trade name) and other manufacturers with the same objects whereby various kinds 
of different grades can be easily obtained. 

[0037] The water-soluble compound containing an element of Group 4 of the Periodic Table is not specifically limited 
so long as it is water-soluble, and a water-soluble compound containing titanium or zirconium is preferred. For example, 
as the water-soluble compound containing titanium, there may be mentioned titanium chloride and titanium sulfate, 
and as the water-soluble compound containing zirconium, there may be mentioned zirconium acetate, zirconium chlo- 
ride, zirconium oxychloride, zirconium hydroxychloride, zirconium nitrate, basic zirconium carbonate, zirconium hy- 
droxide, ammonium zirconium carbonate, potassium zirconium carbonate, zirconium sulfate, zirconium fluoride, and 
25 the like. Of these compounds, there is a compound having unsuitably low pH. In such a case, it may be used by 
optionally adjusting the pH of the compound. In the present invention, the term "water-soluble" means that the com- 
pound is dissolved in water in an amount of 1% by weight or more al normal temperature under normal pressure. 
[0038] In the present invention, an amount of the above-mentioned water-soluble metallic compound is preferably 
about 0. 1 to 1 0% by weight, more preferably about 1 to 5% by weight based on the amount of the inorganic fine particles. 
[0039] The above-mentioned cationic compound may be used in combination of two or more compounds. For ex- 
ample, it is preferred to use the cationic polymer and the water-soluble metallic compound in combination. 
[004b] In the ink-jet recording material of the present invention, high light resistance and gas resistance which cannot 
be accomplished by increasing amounts of the respective components can be accomplished by using a thioether 
compound in combination with the hydrazine compound. 
35 [0041] The thioether compound to be used in the present invention is preferably a thioether compound having an 
alkyl group substituted by a hydrophilic group or a group containing a basic nitrogen atom, and there may be mentioned, 
for example, a compound represented by the following formula (5): 

40 R 5 -(S-R 7 ) m -S-R 6 (5) 

wherein R 5 and R 6 may be the same or different from each other, each represents a hydrogen atom, a substituted 
or unsubstituted alkyl group, a substituted or unsubstituted aryl group or a group containing these alkyl group and the 
aryl group, or may form a ring by binding to each other provided that at least one of R 5 and R 6 is an alkyl group 
substituted by a hydrophilic group such as a hydroxy group, a sulfo group, a carboxy group and a (poly)ethyleneoxy 
group, or a group containing a basic nitrogen atom such as an amino group, an amide group, an ammonium group, a 
nitrogen-containing heterocyclic group, an aminocarbonyl group and an aminosulfonyl group, or a group containing at 
least one of the above-mentioned these groups, and the substituted alkyl group may be bonded to the sulfur atom of 
the thioether through a divalent linking group such as a carbamoyl group } a carbonyl group, a carbonyloxy group, etc.; 
R 7 represents a substituted or unsubstituted alkylene group which may have an oxygen atom; and m is an integer of 
0 to 10, and when m is 1 or more, at least one of the sulfur atom bonded to R 7 may be a sulfonyl group. 
[0042] The above-mentioned thioether compound may be in the form of a salt such as a methanesulfonic acid salt, 
a p-toluenesulfonic acid salt, etc. 

[0043] Particularly preferred compound represented by the formula (I) may include a compound wherein at least one 
of R 5 and R 6 is an alkyl group substituted by a hydroxy group, a carboxy group, an amino group or an ammonium 
group. As the amino group of the amino group-substituted alkyl group, there may be mentioned an amino group, a 
monoalkyl-substituted amino group (an alkyl group preferably being a C^g alkyl), a dialkyl-substituted amino group 
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(an alkyl preferably being a alkyl), etc., and it may be a nitrogen-containing heterocyclic group. In the following 
specific examples of the compound represented by the formula (I) are mentioned but the present invention is not limited 
uy these. 

(1) HO(CH 2 ) 3 S(CH 2 ) 3 OH 

(2) CH 3 SCH 2 CHCOOH 

NH 2 CH 3 

(3) HO(CH 2 ) 2 S(CH 2 ) 2 N 

X CH 3 

(4) HO(CH 2 ) 2 S(CH 2 ) 2 OH 

(5) CH 3 S(CH 2 ) 2 CH(NH 2 )COOH 

(6) HO(CH 2 ) 2 SCH 2 S(CH 2 ) 2 OH 

(7) HO(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 OH 

(8) HO(CH 2 ) 2 S(CH 2 ) 3 S(CH 2 ) 2 OH 
(9) C 2 H 5 S(CH 2 ) 2 SCH 2 CH(OH)CH 2 OH 

(10) HOOCCH 2 SCH 2 SCH 2 COOH 

(11) /(CH 2 ) 2 0(CH 2 ) 2K 
S S 
X (CH 2 ) 2 0(CH 2 )/ 

(12) HO(CH 2 ) 2 S(CH 2 ) 2 S0 2 (CH 2 ) 2 S(CH 2 ) 2 OH 
(13) HO(CH 2 ) 3 S(CH 2 ) 2 S(CH 2 ) 3 OH 
(14) HOOCCH 2 SCH 2 COOH 

(15) HOOCCH 2 S(CH 2 ) 3 SCH 2 COOH 

(16) HOOCCH 2 S(CH 2 ) 2 SCH 2 COOH 
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(1 7) HO(CH 2 ) 2 S(CH 2 ) 4 S(CH 2 ) 2 OH 

(1 8) HO(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 OH 

(19) HOOC(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 COOH 

(20) HOOC(CH 2 ) 2 S(CH 2 )S(CH 2 ) 2 COOH 
(21) (HO(CH 2 ) 2 S(CH 2 ) 2 ) 2 0 

(22) H 2 NCO(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 CONH 2 

(23) HOOC(CH 2 ) 2 S(CH 2 ) 2 COOH 

(24) (HOCH 2 CH(OH)CH 2 SCH 2 ) 2 
(25) HOOC(CH 2 ) 2 S(CH 2 ) 3 S(CH 2 ) 2 COOH 

(26) C 2 H 5 S(CH 2 ) 2 S(CH 2 ) 2 NHCO(CH 2 ) 2 COOH 
(27) HO(CH 2 ) 3 S(CH 2 ) 2 0(CH 2 ) 3 0(CH 2 ) 2 S(CH 2 ) 2 OH 
(28) HO(CH 2 ) 5 S(CH 2 ) 5 S(CH 2 ) 5 OH 



CH 3s ^CH 3 
(29) /N^H^SCCH^N 

CH3 CH3 



CH 3x ^CH 3 
(30) y N(CH 2 )2S(CH 2 )2S(CH2) 2 S(CH2)2N 

CH{ 2HCI CH 3 



CH 3s ^CH 3 
(31) X N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 )2N^ 

CH 3 / 2HCI CHa 



1219459A2. 1_> 
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ch 3n 

N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 )2. 
(32) CH 3 V 
CH 3v / 
/ N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 )/ 

CH3 



CH 3x ,CH 3 

< 33 > ^ /N(CH 2 )3S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 3 nC 

CH 3 2HC| CH 3 



(34) H 2 N(CH 2 ) 3 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 3 NH 2 

2HCI 



CH 

(35) nu x N ( CH 2)2S(CH 2 ) 2 S(CH 2 ) 3 S(CH 2 ) 2 S(CH 2 ) 2 NC^ LJ 3 
CH 3 2HC| CH 3 



(36) <(^N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 N^) 

2HCI 



(37) O w N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 N O 

2HCI 



CH 3 N ,CH 3 
(38) ^(CHaJaSfCHafeO^HaJzStCHafeN^ 

CH 3 CH 3 



^^3\ CH 
(39) ^(CH^sS^H^O^H^OCCH^S^H^N' * 

^n 3 CH 3 



N CH 2 S(CH 2 ) 2 S(CH 2 ) 2 SCH 2 N 

2(C02H) 2 
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20 



25 



30 



35 



40 



(41) ^NCH 2 CH 2 SCH 2 CONH-( } 



(42) ^NCH 2 CH 2 SCHCONH-( Vd 



15 © © © 

(43) (CH 3 )3N(CH 2 )2S(CH 2 )2N(CH3)3 • 2 CH 3 SOJ 



© © /T~\ © 

(44) (CH3)3N(CH 2 )2S(CH 2 )2S(CH2)2N(CH3)3 -2^3-^^-803 

© © /T\ © 

(45) (C 2 H 5 ) 2 N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 rjJ(C 2 H 5 ) 2 • 2 CHa-^J-SOg 



r ' 4 i 
CH3 CH3 



(46) (CH 3 ) 3 §(CH2)3S(CH 2 )2S(CH 2 )3^(CH3)3 • 2 CH 3 -^^-Sof 



(47) (CH3)3^(CH2) 2 S(CH 2 )2S(CH 2 )2S(CH2)2N(CH3)3 • 2 CHsHQ^SO? 



[0044] An amount of the above-mentioned thioether compound in the ink-receptive layer is preferably about 0.1 to 
50 mmol/m 2 , more preferably about 0.2 to 20 mmol/m 2 . 

[0045] In the present invention, the surface pH of the ink-receptive layer is a surface pH obtained by dropping distilled 
water on the surface of the ink-receptive layer and measuring the pH at the distilled water portion after 30 seconds 

« from dropping according to the method described in J. TAPPI paper pulp testing method No. 49, 

[0046] The surface pH of the ink-receptive layer is preferably adjusted in the state of the coating solution, but the 
pH of the coaling solution and the surface pH of the dried film are not necessarily accorded with each other. Thus, it 
is necessary to previously obtain the relationship between the pH of the coating solution and that of the dried film using 
the coating solution by experiments to make the surface pH predetermined value. The pH of the coating solution for 

so forming the ink-receptive layer can be adjusted by suitably using an acid and/or an alkali. As the acid to be used, there 
may be mentioned an inorganic acid such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, etc., and an 
organic acid such as acetic acid, citric acid, succinic acid, etc. As the alkali, there may bo used sodium hydroxide, 
aqueous ammonia, potassium carbonate, trisodium phosphate, and as a weak alkali, an alkali metal salt of a weak 
acid such as sodium acetate, etc. 

55 [0047] The ink-receptive layer of the present invention may further contain various kinds of oil droplets to improve 
brittleness of a film. As such oil droplets, there may be mentioned a hydrophobic organic solvent having a high boiling 
(for example, liquid paraffin, dioctyl phthalate, tricresyl phosphate, silicone oil, etc.) or polymer particles (for example, 
particles in which at least one of a polymerizable monomer such as styrene, butyl acrylate, divinyl benzene, butyl 
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10 



15 



20 



25 



55 



melhacrylate, hydroxyethyl methacrylate, etc. is polymerized) each having a solubility in water at room temperature of 
0.01% by weight or less.Such oil droplets can be used in an amount in the range of about 1 0 to about 50% by weioht 
based on the amount of the hydrophilic binder. 

[0048] In the present invention, a surfactant may be contained in the ink-receptive layer. The surfactant to be used 
may include either of an anionic, cationic. nonionic or betain type surfactant which may have a low molecular weight 
or a high molecular weight. At least one surfactant may be added to a coating solution for forming the ink-receptive 
layer. When two or more surfactants are used in combination, it is not preferred to use an anionic type together with 
a cationic type surfactant. An amount of the surfactant is preferabty about 0.001 to about 5 g, more preferably about 
0.01 to about 3 g per 1 00 g of the binder constituting the ink-receptive layer. 

[0049] In the present invention, to the ink-receptive layer, various kinds of conventionally known additives such as 
a coloring dye, a coloring pigment, a fixing agent of an ink dye, an UV absorber, an antioxidant, a dispersant of the 
pigment, an antifoaming agent, a leveling agent, an antiseptic agent, a fluorescent brightener, a viscosity stabilizer a 
pH buffer, etc. may be added. 

[0050] A support to be used in the present invention is preferably a water resistant support. As the water resistant 
support to be used in the present invention, there may be mentioned, for example, a plastic resin film such as a polyester 
resin including polyethylene terephthalate; a diacetate resin; a triacetate resin: an acryl resin; a polycarbonate resin' 
a polyvinyl chloride; a polyimide resin; cellophane; celluloid; etc., a resin coated paper in which a polyolefin resin is 
laminated on the both surfaces of paper, and the like. A thickness of the water resistant support to be used in the 
present invention is preferably about 50 pm to about 300 pm. 

[0051] A base paper constituting the resin-coated paperto be preferably used in the present invention is not partic- 
ularly limited, and any paper generally used may be employed. More preferably a smooth base paper such as that 
used as a paper for a photographic support may be used. As pulp for constituting the base paper, natural pulp, regen- 
erated pulp, synthetic pulp, etc. may be used singly or in combination of two or more. In the base paper various 
additives conventionally used in the papcrmaking industry such as a sizing agent, a strengthening additive of paper 
a loading material, an antistatic agent, a fluorescent brightener, a dye, etc. may be formulated. 
[0052] Moreover, a surface sizing agent, a surface strengthening additive of paper, a fluorescent brightener, an anti- 
static agent, a dye, an anchoring agent, etc. may be coated on the surface of the sheet. 

[0053] A thickness of the base paper is not particularly limited, and preferably that having a good surface smoothness 
prepared by compressing paper during paper-making or after paper-making by applying pressure using a calender 
30 etc. A basis weight thereof is preferably about 30 to 250 g/m 2 . 

[0054] As a resin of the resin-coated paper, a polyolefin resin or a resin which cures by irradiation of electronic rays 
may be used. The polyolefin resin may include a homopolymer of an olefin such as low density polyethylene high 
density polyethylene, polypropylene, polybutene, polypentene, etc.; a copolymer comprising two or more olefins such 
as an ethylene-propylene copolymer, etc.; or a mixture thereof, and these polymers having various densities and melt 
viscosity indexes (melt index) may be used singly or in combination of two or more. 

[0055] Also, to the resin of the resin-coated paper, various kinds of additives including a white pigment such as 
titanium oxide, zinc oxide, talc, calcium carbonate, etc.; an aliphatic amide such as stearic amide, arachidamide etc ■ 
an aliphatic acid metal salt such as zinc stearate, calcium stearate, aluminum stearate, magnesium stearate etc ■ an 
antioxidant such as Irganox 1 01 0, Irganox 1 076 (both trade names, available from Ciba Geigy AG), etc ■ a blue-color 
pigment or dye such as cobalt blue, ultramarine blue, cecilian blue, phthalocyanine blue, etc,; a magenta-color pigment 
or dye such as cobalt violet, fast violet, manganese violet, etc. ; a fluorescent brightener, an UV absorber etc may be 
preferably added optionally combining two or more. 

[0056] The resin-coated paper to be preferably used in the present invention can be prepared, in the case of using 
a polyolefin resin, by casting a melted resin under heating on a running base paper, which is so-called the extrusion 
coating method, whereby the both surfaces of the base paper are coated by the resin. In the case of using a resin 
which cures by irradiation of electronic rays, the resin Is coated on a base paper by means of a coater conventionally 
used such as a gravure coater, a blade coaler, etc., then, electronic rays are irradiated to the resin whereby coaling 
the base paper with the resin . Also, it is preferred to subject an activation treatment to a base paper before coating the 
resin to the base paper, such as a corona discharge treatment, a flame treatment, etc. The surface (the front surface) 
on wh.ch an ink-receptive layer is to be coated of the support is a gloss surface or a matte surface depending on the 
purposes, and particularly, a gloss surface is pre-ominantly used. It is not necessarily subjected to resin coating at the 
back surface of the base paper, but in view of preventing curl, it is preferred to coat the surface of the base paper with 
the resin. The back surface is usually a non-gloss surface, and if necessary, the activation treatment such as the corona 
discharge treatment, the flame treatment, etc. may be applied to the front surface or to the both surfaces of the front 
and back surfaces. Also, a thickness of the resin layer is not particularly limited, and is generally in the range of about 
5 to about 50 urn on the front surface or both of the front and back surfaces. 

[0057] To the support of the present invention, various kinds of back coating layer(s) may be provided for the purpose 
of providing antistatic property, conveying property, anticurl property, etc. to the support. In the back coating layer an 
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inorganic antistatic agent, an organic antistatic agent, a hydrophilic binder, a latex, a curing agent, a pigment, a sur- 
factant, etc. may be included in optional combination. 

[0058] In the present invention, the coating method of the ink-receptive layer is not particularly limited, and a coating 
method conventionally known in the art may be used. For example, there may be mentioned a slidelip system , a curtain 

s system, an extrusion system, an air knife system, a roll coating system, a rod bar coating system, etc. 

[0059] To the ink-jet recording material of the present invention, in addition to the layer containing fumed silica (this 
layer may comprise two or more layers), an ink-absorbing layer an ink-fixing layer, an intermediate layer, a protective 
layer, etc., may be further provided. For example, a water-soluble polymer layer may be provided as an under layer or 
a swelling layer may be provided as an upper layer. Particularly by providing a porous upper layer comprising alumina 

10 hydrate is provided with a coating amount less than the fumed silica at the lower layer, an ink-jet recording material 
having high printing density and excellent preservability can be obtained. 

r 

Examples 

is [0060] In the following, the present invention is explained in more detail by referring to Examples, but the present 
invention is not limited by these Examples. Incidentally, in the following examples, all u part(s) M mean "part(s) by weight" 
of a solid component. 

Example 1 

20 

[0061] A mixture of a bleached kraft pulp of hardwood (LBKP) and a bleached sulfite pulp of hardwood (NBSP) with 
a ratio of 1 :1 was subjected to beating until it becomes 300 ml by the Canadian Standard Freeness to prepare a pulp 
slurry. To the slurry were added alkyl ketene dimer in an amount of 0.5% by weight based on the amount of the pulp 
as a sizing agont, polyacrylamido in an amount of 1 .0% by weight based on the same as a strengthening additive of 
25 paper, cationic starch in an amount of 2.0% by weight based on the same, and polyamide epichlorohydrin resin in an 
amount of 0.5% by weight based on the same, and the mixture was diluted by water to prepare a 1 % by weight slurry. 
This slurry was made paper by a tourdrinier paper machine to have a basis weight of 170 g/rn 2 , dried and subjected 
to moisture conditioning to prepare a base paper for a polyolefin resin-coated paper. 

[0062] A polyethylene resin composition comprising 1 00% by weight of a low density polyethylene having a density 
30 of 0.91 8 g/cm 3 and 1 0% by weight of anatase type titanium oxide dispersed uniformly in the resin was melted at 320°C 
and. the melted resin composition was subjected to extrusion coating on the above-mentioned base paper with a thick- 
nesszof 35 u.m by 200 m/min and subjected to extrusion coating by using a cooling roll subjected to slightly roughening 
treatment. On the other surface of the base paper, a resin composition comprising 70 parts by weight of a high density 
polyethylene resin having a density of 0.962 g/cm 3 and 30 parts by weight of a low density polyethylene resin having 
35 a density of 0.918 g/cm 3 was melted at 320°C and the melted resin composition was subjected to extrusion coating 
with a thickness of 30 u,m and subjected to extrusion coating by using a cooling roll subjected to roughening treatment. 
[0063] To the front surface of the above-mentioned polyolefin resin-coated paper was subjected to high frequency 
corona discharge treatment, and then, the following subbing layer composition was coated thereon with a gelatin 
amount of 50 mg/m 2 and dried to prepare a support. 
40 [0064] An aqueous solution containing fumed silica and Sharol DC902P was dispersed by a high pressure homog- 
enizer, and polyvinyl alcohol and others are added to the aqueous solution to prepare an ink-receptive layer having 
the following composition. Then, the mixture was coated so that a coated amount of the fumed silica became 1 8 g/m 2 
and dried to prepare an ink-jet recording sheet. Incidentally, each recording sheet was so adjusted that the surface pH 
of the ink-receptive layer became 4.0. 

45 

<Recording sheet 1> 



[0065] 



Fumed silica 


1 00 parts 


(Average primary particle size: 7 nm, Specific surface area by the BET method: 300 rr^/g) 




Polyvinyl alcohol 


25 parts 


(PVA235, trade name : available from K.K. Kuraray, Japan, Saponification degree: 88%, Average 




polymerization degree: 3,500) 




Boric acid 


4 parts 


Amphoteric surfactant 


0.3 part 


(SWAM AM-2150, trade name, available from Nippon Surfactant, Japan) 
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<Recording sheet 2> 

[0066] To the ink-receptive layer of the above-mentioned Recording sheet 1 , 5 mmol/m 2 of urea was added. 
5 <Recording sheet 3> 

[0067] To the ink-receptive layer of the above-mentioned Recording sheet 1 , 5 mmol/m 2 of diethyldithiocarbamic 
acid was added. 

™ <Recording sheet 4> 

[0068] To the ink-receptive layer of the above-mentioned Recording sheet 1 , 5 mmol/m 2 of thiosemicarbazide was 
added. 

is <Recording sheet 5> 

[0069] To the ink-receptive layer of the above-mentioned Recording sheet 1 , 5 mmol/m 2 of the hydrazine compound 
(5) of the present invention was added. 

20 <Recording sheet 6> 

[0070] To the ink-receptive layer of the above-mentioned Recording sheet 1 , 5 mmol/m 2 of the hydrazine compound 

(1 5) of the present invention was added. 

25 <Recording sheet 7> 

[0071] To the ink-receptive layer of the above-mentioned Recording sheet 1, 5 mmol/m 2 of the hydrazine compound 

(1 6) of the present invention was added. 

30 <Recording sheet 8> 

[0072] To the ink-receptive layer of the above-mentioned Recording sheet 1 , 5 mmol/m 2 of the hydrazine compound 
(23) of the present invention was added. 

35 <Recording sheet 9> 

[0073] To the ink-receptive layer of the above-mentioned Recording sheet 1 , 5 mmol/m 2 of the hydrazine compound 
(27) of the present invention was added. 

[0074] With regard to the respective ink-jet recording sheets thus obtained, ink-absorption property, water resistance, 
preservability (light resistance and gas resistance) after printing, and glossiness were evaluated. The results are shown 
in Table 1 . 

<lnk«absorption property> 



40 



45 



[0075] C (cyan), M (magenta) and Y (yellow) were each printed with 100% by an ink-jet printer (PM-800C trade 
name, available from Seiko Epson K.K., Japan), and immediately after the printing, a PPC paper was overlapped over 
the printed portion with a slight pressurizalion, and the degree of an amount of the ink transferred to the PPC paper 
was observed with naked eyes and evaluated according to the following standards. 
O: No transfer was observed. 
s ° X : Transfer was occurred. 

<Watcr resistanco 



55 



[0076] Printing was carried out with fine lines each having a width of 1 00 u.m with a line distance of 1 00 urn, and the 
printed paper was allowed to stand one day. Then, the printed paper was placed under the conditions of 35°C and 
90% relative humidity (RH) for 2 days, and blur of fine lines was evaluated according to the following standards. 
Q Substantially no blur and intervals between fine lines are clear. 
A: There are blur but intervals between fine lines are not completely disappeared. 
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X: Fine lines are blurred and no interval appears. 
<Light resistance> 

5 [0077] Printing was carried out on the whole surface of a paper with ink of C, Y, M or K (black) by using by an ink- 
jet printer (PM-770C, trade name, available from Seiko Epson K.K., Japan), respectively, followed by irradiating light 
of 600 W/m 2 to the printed materials for 30 hours by Sun Test CPS light-fading test machine (trade name) manufactured 
by Atlas K.K. , Japan. Thereafter, the density at the printed portion was measured and the image remaining ratio (density 
after irradiation/density before irradiation) was obtained. Among the images of C, M, Y and K, the lowest remaining 

io ratio was shown. 

<Gas resistance> 

[0078] Printing was carried out in the same manner as in the above-mentioned light resistance test. After exposing 
is the material in air at room temperature for 3 months, the density at the printed portion was measured. The image 
remaining ratio (density after exposure/density before exposure) was obtained. Among the images of C, M, Y and K, 
the lowest remaining ratio was shown. 

<Glossiness> 

20 

[0079] Glossiness was measured according to the method described in JIS P-81 42 (Testing method for 75° specular 
glossiness of paper and board). 



Table 1 



25 



30 



40 



Recording sheet 


Ink absorption 
property 


Water resistance 


Preservability (%) 


Remarks 


Light resistance 


Gas resistance 


1 


O 


O 


76 


73 


Comparative 


2 


O 


O 


76 


74 


Comparative 


- 3 


O 


O 


71 


82 


Comparative 


4 


O 


O 


74 


90 


Comparative 


6 


O 


O 


84 


86 


This invention 


6 


O 


O 


92 


88 


This invention 


7 


O 


O 


91 


89 


This invention 


8 I 


O 


O 


90 


87 


This invention 


9 


o ; 


O 


92 


88 


This invention 



[0080] Respective recording sheets showed glossiness of 60 to 65% and high glossiness was shown. As can be 
clearly seen from the results shown in Table 1 , by using the hydrazine compound of the present invention, light resist- 
45 ance and gas resistance could be improved while maintaining high ink absorption property and high water resistance. 
That is, in the present invention, the ink absorption property, water resistance and preservability are simultaneously 
improved and a photo-like high glossiness can bo obtained. 

Example 2 

50 

[0081 ] The same tests were carried out as in Example 1 except for changing fumed silica used in Example 1 to those 
having an average primary particle size of 15 nm. As a result, substantially the same results could be obtained with 
regard to ink absorption property and preservability, but glossiness was lowered with the degree of 3 to 6%. 

55 Example 3 

[0082] The same tests were carried out as in Example 1 except for using a polyester film as a support. As a result, 
substantially the same results as in Example 1 could be obtained 
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Example 4 



10 



Llr A a nn ! SUPP °k " Sed Example 1 Were coated ,he kinds of coati "9 s o'"«°ns for preparing ink-receptive 
^ V" 9 f C0 K mP K° S,t,0nS menti ° ned be,0W M *™»*y by a slide bead coating apparatus, and driei 
fcve r - £Z ElSTI W IS 8 ° W !: ^ l ° the SUPP ° rt and the layer iX* is tor an upper 

ttZZZTZ^ ^ 5y diSperSin9 in0fganiC fine particles 80 that ,he V are concentrations of ^ 

by we.ght of the sol.d component by a high pressure homogenizer. These coating solutions were so coated that an 

oTeudo b° m r e i SiliCa in the , ink ; reCeptiVe ,ayer A beC0mes 16 in a J" content, and an amtn o t e 
pseudo boehm,te ,n the mk-recept.ve layer B becomes 4 g/m* in a solid content, and dried (Recording sheet 1 A). 

<Coating solution for ink-receptive layer A> 
[0084] 



15 



20 



25 



Fumed silica " 

(average particle size of primary particle: 7 nm) 
Dimethyldiallyl ammonium chloride polycondensate 

(available from Daiichi Kogyo Seiyaku K.K., Japan, Sharol DC902P, trade name) 
Boric acid 
Polyvinyl alcohol 

(Saponification degree: 88%, average polymerization degree: 3500) 
Surfactant 
Zirconium acetate 



<Coating solution for ink-receptive layer B> 
[0085] 



100 parts 

4 parts 

4 parts 
20 parts 

0.3 part 
2 parts 



30 



35 



40 



45 



50 



Pseudo bochmitG " 

(average particle size of primary particle: 15 nm, platy shape with an aspect ratio of 5) 
Boric acid 
Polyvinyl alcohol 

(Saponification degree: 88%, average polymerization degree: 3500) 
Surfactant 
Zirconium acetate 



100 parts 

4 parts 
20 parts 

0.3 part 
2 parts 



[0086] Drying conditions after the coating are shown below. 

[0087] After cooling at 5<>C for 30 seconds, drying was carried out at 45°C and 1 0% RH (relative humidity) until the 

nnoo C , 0n t entratl ° n ° f thG S0 ' id com P° nents * 90% by weight, and then, at 35°C and 10% RH 

KS«h2 ^ ^.iT^^ 'T A the lnk - rece P tlve ,aver B were added each 5 mmol/m* of the urea, diethyl- 
a^hrocarba™^ JJJJJ" 

Recording sheets 2A to 9A were prepared, respectively. example i , wnereoy 

outZ ^f 98 ^ t0 ln ,t reC ° rdlng ShGetS Prepared aS mentloned ^ the fo,,owin 9 evaluation was carried 

<Density at printed portion> 

2SJ! « «Tr ,in9 d6nSity a ' b,aCk S0Hd P ° rti0n W3S measured * Macbe,h reflecti0 " densitometer and an average 
value of 5-times measurements is shown. y 
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Table 2 



Recordinn sheet 

1 1 ww Wl VIM l\J OMwCL 


I nk-ab^o ration 
property 


Den^itv at nrinted 

L/CI lolly Ol Ul II UCU 

portion 


Preservability (%) 


Remarks 


Light resistance 


Gas resistance 


1 


0 


2.12 


76 


73 


Comparative 


| 1A 


O 


2.21 


78 


74 


Comparative 


2A 


0 


2.22 


77 


74 


Comparative 


3A 


0 


2.21 


70 


81 


Comparative 


4A 


O 


2.20 


72 


91 


Comparative 


5A 


0 


2.20 


85 


87 


This invention 


6A 


O 


2.22 


93 


88 


This invention 


7A 


0 


2.21 


91 


89 


This invention 


8A 


O 


2.22 


91 


87 


This invention 


9A 


O 


2.22 


92 


89 


This invention 



Exampie 5 

[0091] In the same manner as in Example 1 except for changing the formulation of the ink-receptive layer as men- 
tioned below, the same procedure as in Example 1 was carried out. 



<Recording sheet 10> 
[0092] 



Fumed silica 


100 parts 


(Average primary particle size: 7 nm, Specific surface area by the BET method: 300 rrP/g) 




Dimethyldiallyl ammonium chloride polycondensate 


3 parts 


(available from Daiichi Kogyo Seiyaku K.K., Japan, Sharol DC902P, trade name) 




Polyvinyl alcohol 


25 parts 


(PVA235, trade name, available from K.K. Kuraray, Japan, Saponification degree: 88%, Average 




polymerization degree: 3,500) 




Basic polyaluminum hydroxide (Pyurakemu WT, trade name, 




available from Riken Green K.K.) 


3 parts 


Alkylamine epichlorohydrin polycondensate 


4 parts 


(quaternary degree: 80%. average molecular weight: 7000) 




Boric acid 


4 parts 


Amphoteric surfactant 


0.3 part 


(SWAM AM-2150, trade name, available from Nippon Surfactant, Japan) 





<Recording sheet 11 > 



so [0093] To the ink-receptive layer of the above-mentioned Recording sheet 10, 3.5 mmol/m 2 of the hydrazine com- 
pound (27) of the present invention was added. 

< Recording sheet 12> 

55 [0094] To the ink-receptive layer of the above-mentioned Recording sheet 10,7 mmol/m 2 of the hydrazine compound 
(27) of the present invention was added. 
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<Recording sheet 13> 

S2?LI 0 dded ink * reCeP,iVe ^ ° f above - mentioned Recordi "9 she « 10. 3.5 mmol/m* of thioether compound 



10 



15 



20 



25 



<Recording sheet 14> 

S7H I°dded. in,< " reCePtiVe ' ayer °' above " mentioned Recordi n9 ^eet 1 0, 7 mmolAn* of the thioethercompound 
<Recording sheet 15> 

Set£ 20) ^TdSr ,aVer ° f ^ ab0Ve " mentioned — 0-3 mmo.ma of the dicyandiamide 

<Recording sheet 16> 

reTjU* 20) LtTdde'r ' ayer ° f me ab ° Ve - men,,oned Rec <"^ sna * 10. 0.6 mmoWr* o, the dioyandiam.de 
<Recording sheet 17> 

Bound ,27^ft ink ' reCe T e ' ayer ° f above - mentto ^d Recording sheet 10.3.5 mmo^ of the hydrazine com- 
pound (27) of tho present mvonhon and 3.5 mmol/m* of the thioether compound (24) wore added. 

<Recording sheet 18> 



oound th P t VS ° f thS above - mentto "ed Recording sheet 1 0. 3.5 mmol/m2 of the hydrazine com- 
30 E ( 1h pr ^ ent ' nven,lon and 03 mm °" m2 <* the dicyandiamide resin (Jetfix 20) were added 

[0101] Wth regard to the resulting respective ink-jet recording sheets, ink-absorption property water resistance 

ZZ^ e TT tin T ht re K iS,anCe 8nd 988 reSiS,anCe) ' and 9' 0SSiness ™ measu t^Sme man ne ; 
as in Example 1. The results are shown in Table 3. 



Table 3 



35 


Recording sheet 


Ink absorption 
property 


Water resistance 


Preservability (%) 


Remarks 










Light resistance 


Gas resistance 




40 


10 


O 


0 


77 


73 


Comparative 




11 


O 


0 


90 


86 


This invention 




12 


O 


0 


92 


89 


This invention 




13 


0 


0 


76 


87 


Comparative 


45 


14 


0 


O 


73 


90 


Comparative 




15 


0 


0 


65 


92 


Comparative 




16 


O 


0 


61 


94 


Comparative 


50 


17 


0 


0 


91 


89 


This invention 




18 


0 


. 0 


89 


94 


This invention 
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l £TL ACC ° rd . ing ,0 1? Pre$enl inVen,i °' 1, 8 Ph0t °- ,ike ink "' et recordin 9 material "aving high ink-absorption property 
h.gh water resistance, h.gh glossiness and improved in preservability can be obtained. 
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Claims 

1 . An ink-jet recording material which comprises a water resistant support, and a porous ink-receptive layercontaining 
inorganic fine particles having an average particle size of primary particles of 30 nm or less provided on the support, 
wherein said ink-jet recording material contains at least one hydrazine compound. 

2. The ink-jet recording material according to Claim 1 , wherein the hydrazine compound is represented by the formula 

(1): 

N — N (1) 

wherein R 1 to R 4 each independently represents a hydrogen atom, a substituted or unsubstituted aliphatic 
group, an aromatic group, a heterocyclic group, a carbonyi group, a sulfonyl group, a sulfoxy group, a phosphoryl 
group, or an iminomethylene group, each of which may be bonded to form a ring, or may form a polymer. 

20 3. The ink-jet recording materia! according to Claim 2, wherein at least one of R 1 to R 4 is a substituted or unsubstituted 
carbonyi group or sulfonyl group. 

4. The ink-jet recording material according to any one of Claims 1 to 3, wherein the hydrazine compound is contained 
in the ink-recoptive layer. 

25 

5. The ink-jet recording material according to any one of Claims 1 to 4, wherein the hydrazine compound is contained 
in an amount of 0.1 to 50 mmol/m 2 . 

6. The ink-jet recording material according to any one of Claims 1 to 5, wherein the hydrazine compound is contained 
30 in an amount of 0.2 to 20 mmol/m 2 . 

7. The ink-jet recording material according to any one of Claims 1 to 6, wherein the inorganic fine particles are fumed 
silica. 

35 8. The ink-jet recording material according to any one of Claims 1 to 7, wherein the ink-receptive layer is cross-linked 
by a cross-linking agent. 

9. The ink-jet recording material according to any one of Claims 1 to 8, wherein a surface pH of the ink-jet recording 
material is 3 to 6. 

40 

10. The ink-jet recording material according to any one of Claims 1 to 9 : wherein the material further contains a thioether 
compound. 

11. The ink-jet recording material according to any one of Claims 1 to 10, wherein the material further contains a 
45 dicyane diamide resin. 

12. The ink-jet recording material according to Claim 1 0, wherein the thioelher compound is represented by Ihe formula 
(5): 



50 



R 5 (S-R 7 ) m -S-R 6 (5) 



wherein R 5 and R 6 may bo the same or different from each other and each represents a hydrogen atom, a 
substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group or a group containing these alkyl 
55 group and the aryl group, or may form a ring by binding to each other, provided that at least one of R 5 and R 6 is 

an alkyl group substituted by a hydrophilic group selected from a hydroxy group, a sulfo group, a carboxy group 
and a (poly)ethyleneoxy group, or a group containing a basic nitrogen atom selected from an amino group, an 
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amide group, an ammonium group, a nitrogen-containing heterocyclic group, an aminocarbonyl group and an 
aminosulfony! group, or a group containing at least one of the above-mentioned these groups, and the substituted 
alkyl group may be bonded to the sulfur atom of the thioether through a divalent linking group; R7 represents a 
substituted or unsubstituted alkylene group which may have an oxygen atom; and m is an integer of 0 to 1 0 and 
when m is 1 or more, at least one of the sulfur atom bonded to R 7 may be a sulfonyl group. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



BNSDOCID: <EP 1219459A2 L> 



22 



MlMllllllllllllll 

(in EP 1 219 459 A3 



(12) EUROPEAN PATENT APPLICATION 

(88) Date of publication A3: (51) Int CI. 7 : B41 M 5/00 

02.10.2002 Bulletin 2002/40 

(43) Date of publication A2: 

03.07.2002 Bulletin 2002/27 

(21) Application number: 01131030.7 



(22) Date of filing: 28.12.2001 



(84) Designated Contracting States: 


• Haino, Kozo, Mitsubishi Paper Mills Limited 


AT BE CH CY DE DK ES R FR GB GR IE IT LI LU 


Tokyo 100-005 (JP) 


MC NL PT SE TR 


• Sakaguchi, Hiroshi, 


Designated Extension States: 


Mitsubishi Paper Mills Limited 


AL LT LV MK RO SI 


Tokyo 100-005 (JP) 




• Suzuki, Yukihiro, Mitsubishi Paper Mills Limited 


(30) Priority: 28.12.2000 JP 2000400654 


Tokyo 100-005 (JP) 


12.03.2001 JP 2001067926 


• Tokunaga, Yukio, Mitsubishi Paper Mills Limited 


14.08.2001 JP 2001245997 


Tokyo 100-005 (JP) 




• Hanmura, Masahiro, Seiko Epson Corporation 


(71) Applicants: 


Nagano-ken 392-8502 (JP) 


• MITSUBISHI PAPER MILLS, LTD. 


• Onishi, Hiroyuki, Seiko Epson Corporation 


Chiyoda-ku Tokyo 100-0005 (JP) 


Nagano-ken 392-8502 (JP) 


• SEIKO EPSON CORPORATION 




Shinjuku-ku, Tokyo 163-0811 (JP) 


(74) Representative: HOFFMANN - EITLE 




Patent- und Rechtsanwalte 


(72) Inventors: 


Arabellastrasse 4 


• Sumioka, Koichi, Mitsubishi Paper Mills Limited 


81925 Miinchen (DE) 


Tokyo 100-005 (JP) 





(54) Ink-jet recording material 



(57) There is disclosed an ink-jet recording material less provided on the support, wherein the ink-jet record- 
comprising a water resistant support, and a porous ink- ing material contains at least one hydrazine compound, 
receptive layer contain ing inorganic line particles having 
an average particle size ot primary particles of 30 nm or 
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